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Tranemtssfon Of Vole* Ow Packef^wrtched dyttms 

This invention relates to telecommunications system and particularly to 
the transmission of voice over packet^tched systems. 

5 

At present biiwww companies metotaln two separate networks. On© tor 
their computers and the other for telephone* and faxas. The former is baaed 
on packet-switch technology and connects (ha company's computers among 
themsetvee end to the outside world through the Internet. to thte way, emafe 
10 and fie transfer is achieved at tow coat The latter Is ba»od on drcurt-«wHch 
technology and connects the company's telephones and fan machines 
among themselves and the otrtafde worid through trunk exchanges. 
However, long distance voice and fax call* are expensive. 



In a ctocuft twitched system, whan a user starts to make a calf, a cfrcUt is 
established between the user and the network which te maintained for the 
duration of the ca8 wtth riobody *l» being able to use that particular resource for 
Its duration . 



In a packet switched system, no permanent connection is estebHehed. 
Instead, the user equipment cottecte data from the user untfl ite buffer is fuS, than 
request* a short stot from the neteork to transmit the packet of date, a then 
reKoqutohes *ne network msouroea and watte for the buffer to fill again. Packet 
switching comes in two gutee* - connection oriented and norvcoonectkrt 
oriented. In the case of connection oriented, a virtual circuit la established 
between the transmitter and the receiver, passing through the switching nodes 
when the first packet is received. AH subsequent packets received for the same 
destination travel via (he same route. Further, they wfll be received to tha order to 
which they are transmitted In the case of rwn-oormecfion oriented, each packet 
is treated as If no previous packet had been sent PotengaBy, a packet could be 
sent via a different route from the previous packet and hence the packets might 
not arrive at the receiver to the order that they were sent The receiver then 
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requires a sufficient buffer that rt can correctly order the data prior to presenting ft 
to the user. 

Circuit switching provide* a bw and known deiay but uses resources 
5 tiefflctentfy compered to packet switching Broadly, circuit switching Is 
suitable for speech whilst packet switching is suitable for data. Known 
packet switching methods are unsuitable for spaech because the daiays 
sirffered by each packet can be varisbte. resulting In significant and 
unwanted speech delay. 

10 

If afi speech and fax cads couW be made over the computer (data) 
network without the disadvantage of transmission delays, than considerable 
cost-saving could be achieved, plus there would be onry one network to 
manage. Hence Packet-Voice, (also csfied Voice over IP (Internet Protocol) 
IS and IP Telephony) is a very attract option. 

Packet-voice la aiso being pursued kr wimteas/mobOe communications for 
the third generatkm system known as Universal Telecommuntaitions System 
(UMTS), 

20 

In UMTS, a radio network controller (RNC) cornmunfeates with a number 
of base station transceiver* (termed Node B's) which In turn commmunfcate 
with a number of user terminate often termed Lwor equipments (UE). The 
user equtornent may be a moofie phone,tep-top computer, paging device 
25 etc. The user shipment, node B and RNC equate to the rnobfle station, 
base station transceiver and base station controller of the gtobsJ 
communication system (GSM) or general packet radio system (GPRS). 



Sending speech directly In the IP domain over the afr Interface In UMTS 
Is possible but not efficient 
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This invention alms to Improve barxfvrftfth efficiency over the sir Interface 
(Mobfe station to NodeB/RNC) white delivering vote© over packet In UMTS 



5 According to a flret aspect of the present invention there Is provided 
a method for transmitting speech In a telecommunications network which 
kKtudesa network controller and at least one user terminal having a user 
terminal address, the method Including the steps of; 

10 at the user terminal, 

setting up a communications link wtth the network controller, sanding speech 

samples to the network controller, and at the network controller, 
acquiring an Internet Protocol Address tor the user terminal, 
performing a mapping between the user terminal address and the Internet 
15 Protocol address, converting the speech samples reoetved from the user 

terminal to pacfoetiaed speech, and transmitting the paoketised speech to 
a remote pert of the network. 



According to a second aspect of the invention there is provided an apparatus 
20 for enabling transmission of speech in a telacommunicationa network, the 
apparatus including; 

means for receiving speech samples from a user terminal having a user 
terminal address, means for acquiring an Internet Protocol Address for the 
user terminal, a voice proxy means for mapping the user terminal address 
25 wHh an Internet protocol address, means for converting the received speech 
Into packetised speech, and means for transmitting the packetised speech 
to a remote part of the network. 



According to a third aspect of the invention there is provided a user terminal 
30 having a user terminal address and adapted to transmit speech samples to a 
network controller In a taiecornmuntcations network, the user terminal Inducing 
means for performing a packet switched attach procedure with the network 
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cootroter by provtttng to the network controller the user terminal address and 
the type of attach mod© required. 

to one embodiment, the present Invention propose* a now UMTS hybrid 
mode of attach whereby the speech bearer path from the mob2e user is 
tranaportad to NodefcVRNC in circutt mode and from there wrwarri* in packet 
mode under a UMTS packet switch attach. The control signalling from the 
mobile user Is sent over IP aR the way to the core network. Trite in achieved 
by using a novel architecture, three protocol plane* at generic leva! and 
basic signaling to ba described In detait rierebeiow. 

Hence the invention can provide a hybrid mode of (circuit/packet) speech 
service over UMTS . Conventtonal aiMrrterface bearers are used but with IP 
mufti-media based signafing. 



The Invention also can provide an optimised speech trensmission path 
for UMTS using the best parts of both the existing packet switched and circuit 
switched domains In a novel way. ft also provides an optimised atr4ntsrface for 
speech but can be extended to cover other real-time services, for example 
20 video. 

From the mobile user right up to the core network, control signalahg is 
implemented over IP. 

25 Implementation of the invention can yield near optima] VoP performance, 

Advantageous^, existing circuit awftohed tmnscoder end rate adaptation units 
(THAUs) may be employed at the circuit gateway. Furthermore, 
no new (XJmpresaion technique is requtred over the air-interface and IP Is used 
only where It is efficient to do so. 



Some embodiments of the invention will now be described by way of 
example onfy, with reference to the drawings of whtoh; 
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Ftg.1 is a scfwnafc block diagram of a hybrtt mode packet-vote© 
architecture In accordance with the invention and auttabte for UMTS release 
2000; 

Fig. 2 Is an SiustratJon showing UMTS controJ ptene protocols for use ft 
fha architecture of Rg. f, 

Fig. 3 is an Hustratton showing hybrid tjansroiseton of-IP signalling 
protocol* over the UMTS plane for use En the architecture of Fig. 1, 

Fig. 4 is an Hkastrabon showing voice over packet transmission plane 
protocols for use In the architecture of Rg. 1, and 

Fig. 5 is a signaling diagram ifiuetraong the baste signaj&ng Involved in 1he 
IS operated of the kwentton. 

The example descrtoed befow rotates to a call initiated by a user 
equipment but the invention can ateo sppiy to a ca* terminating at the user 
equipment 

20 

In Rg. 1 T a user equipment <UE>, which in (his example is a rnobite phone, 
1 cornmunlcatea across a UMTS interface Uu^ with one of several node B e. 3. 

Each node S3 is Hnkad to an RNC 4. Also Bnked to the RNC 4 is a voice 
25 proxy server (VPS) 5 and an enhanced GPRS support node function (E-SGSN) 
6. The RNC 4 and the E-SGSN 6 communicate via an lu-packet switched 
interface iu-PS. The VPS and the RNC ere each provided with a UMTS to IP 
bearer mapping functions Sty UIBMa, 7 and UIBMb, 8, respective^. These two 
modules 7. Sperform address mappings for bom ceBer and caHee to the IP 
30 address as required. The E-SGSN 6 is Bnked to an Internet Protocol com 
network, IP CN 9. The IP CN 9 ha* further links to a voice-capable Internet 
service provider. VC-iSP 10, a third generation (UMTS) gateway GPRS support 
node, 3G-GGSN 11, a circuit gateway, CGW 12 and a signaJOng gateway. SGW 
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13. The3G-GGSN 11 b owwcted to a packet dale network PON 14 which 
serves a user of a voice-capable computer terminal 15, The SOW 13 interfaces 
with a legacy cfrcuitHRvttched aystem CS 1 6 which in torn serves a fixed 
telephone handset 17 and a mobile phone 18 via a public land mobile network, 
5 PLMN19aixJnodeB20. A calf-»tate control function 21 is Inked to the 30- 
G0SN11. 



The architecture of Hg. 1 enables the UE 1 to make UMTS opfimteed 
packet switched (Voice over Packet) voice caite of toti rjuaBty to fixed or 
10 mobfle telephones through a legacy CS network 16 and also to voice- 
capaWe personal computers through the internet or other packet data 
network 14. This Is accomplished by operating a packet swrtcb attach wttb 
optimised bearer path using the best of circuit switched and packet .witched 
bearer controls. 

15 

The component ceiiad E-SGSN 6 is an entity which performs the serving 
GPRS support node function (SGSN) piua 0.4OS Proxy, IP mufti-rnedta based call 
corrtroi protocol and existing legacy akjnaliing. Note #tat 0.408 Proxy Is a limited 
0.408 stack of Packet Mobflfty Management and Session Management only. The 

20 mechanism buttds on what came from a circuit-attach between UE 1 and RNC 4. 
MobHiry m handled by pack** mobility management. The setting up of a session 
is achieved by Session Management in this example a saaston initiation 
protocol (SiP) is uaed to set up a speech call upon a particular session. This Is 
Imptemented by incorporating a session initiation protocoi aichttacture on the UE 

25 1 and the E-SGSN bi the network. The 0.408 Proxy (packet mobiHy 

managernerrt-seeston management) protocols are terminated inside the SGSN 
functionality which » embodied within the E-SGSN. The RNC 4 ha* a two-way 
connexion to me Voice Proxy Server (VPS) 5 which acts as a UMTS IP Bearer 
Mapper (UIBM). 

30 

The UE 1 acquires a temporary IP address from the VC-ISP 10 in 
conjunction with the 3G-GGSN 11. The UIBM functionality enables the UE 1 to 
send speech in circuit mode up to the RNC 4 and in packet mode from the RNC 
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4 onwards. From the ES GSN, the user speech tt sent to 8te Cora Network 9. tf 
It Is destined for a packet switched user then It goes directly to the relevant PON 
14 or Internet a* appropriate. On the other hand If the destination is a circuit 
switched user then the signaJSng part Is sent to the Signalling Gateway (SGW) 13 
5 and the packat-epeech part Is sent to the Circuit Getaway (CGW) 12. The E- 
SGSN 6 controta the data path using an IP multimedia based caH content model. 



The SGW 1 3 Is a signaling component that provides message exchanges 
between «fg»a«ng system SS7-based drcutt-swHched networks and packet 

10 networks. It allows users to operate In a seamless environment for voice and 
data se^vtaw. TheCGWf2lsanalwo* a/lows vote* 

caHs to be distributed from a packet-switched network to a circuH-swttched one 
and vice versa, m addition, tt performs GSM-to-PCM (poise ocoa modulation) (16 
to 64kb/s) conversion and reveree; rate adaptation; equalisation; aBsnce 

15 suppression; echo cancellation; tone Detection and generation. The bearer paih 
is controfled through Media Gateway Control Protacoi (MGCP) from the session 
Initiation protocol call model to the CGW 1 2 for cfrcuft switched connection. 

Figure 2 shows the protocols involved in the control plane In the hybrid 
2D signalling mode. Ail signaling IP massages are sent dfrect over the air-interface 
Common Channel (CCH). The Signal Processing and Address Management 
(SPAM>functfona§ty, In the diagram, works over the packet domain as a thki 
layer to provide the necessary ad<k#ss rnapplngs. tt is not s protocol In Its own 
right but a set of primitives at UE, RNC and E-SGSN. Other protocols used are 
25 the packet mobility management <PMM) ( session management (SM) and an IP 
multimedia call control eg session initiation protocol {SIP), 

Figure 3 shows the protocols involved in the user trammlssion plane for 
user IP signalling relay. The user data is transmitted end-to-end over the IP 
30 domain using the air-Interface Dedicated Channel (DCH). The signalling ( s 
transparent to E-SGSN/ Routers/ GGSN unless Internet Control Message 
Protocol 0CMP) is applicable to them tor user originated control. 
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Figure 4 shows the Vc^^er-Packet (VoP) transmission protocols 
between the UE and the circuit gateway CGw, The UE transmit* GSM speech 
over the aiNnterface OCH in circuit domain (UMTS Release 90/00) which at the 
RNC la converted Into IP packetised GSM speech. This is transported overthe 
5 packet domain {UMTS Release 2000) to the CGW where ft can be sent directly 
to other PLMN(s) or to circuit events through the Transcoder and Rate Adaption 
Unit (TRAU) protocol that converts foe IP speech to fl4Kb/s PCM, The VoP 
beater traffic Is transparent to the E-SGSN end GGSN tunct}ona«ty. 

0 Tha signalling steps shown in Figure 5 are sxpiafneC betow 



Step 22. Packst-Swftched Attach 

The UE performs a UMTS packet-ewttched attach procedure by providing to the 
E-SGSN Hs radio network Identity and the type of attach mode required in order 
to access the packet-switched services. This assumes that the UE was in a 
packet rnobsity management PMM-detoched state. Upon packet switch attach, 
the UE moves to the PMM-connected state. Mobfflty Management contexts are 
set up at the UE and the E-SGSN. 



20 Step 23. Application Level Registration 

The UE does an application tevei registration with a CSCF to inform the CSCF of 
Its presence. 



8tep24. Activate POP Context Request 

25 A packet data protocol POP context contains mapptog and routing Information. 
The UE sends an Activate POP Context Request to the E-SGSN with standard 
parameters except for the POP type, which Is set to a value Indicating the hybrid 
mode. The Highest quality of service Is also requested. The PDP address may be 
teft empty If the UE Is requesting allocation of an IP address. 



Step 25. Radio Bearer Setup 

The E-SGSN sends a Radio Bearer Setup Request message to RNC. The RNC 
flien Initiates the radio bearer setup procedure over a Dedicated Shared Channel 
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(DSCH) connecting the UE to accommodate the ongoing aignaJtog to rjomptote 
the POP Context (virtual mapping). The RNC also sets up an lu bearer. 

Step2B. Create POP Context Request 

The E-SGSN send* a Create POP Context Request to the 3G-GGSN with the 
perameters obtained from the Activate POP Context Raquesi tf required, the 3G- 
GGSN obtains an IP address for the UE ustog DHCP, (Dynamic host 
configuration protocol). 
Step27. Create POP Context Response 

The 3GGGSN then returns a Create POP Context Response message wfth 
relevant parameters to the SGSN. 

Step26. Address Mapping Request 

On receiving the Create POP Context Response from the 3G-GGSN, the E- 
SGSN initiates a new message, dictating the RNC to map the identity of the UE 
to the IP address provided. This new message tafcos, as parameters, the Identity 
of me terminal and Its IP address. Note that the identity field of mfs message 
could be an E.164 number e.g. IMS I or based on a domain name e.g. SIP URL 
(Uniform Resource Locator). In this instance, the identity raters to the UMTS 
identity of the terminal. The RNC corrftgures fts proxy server to Include an entry 
indicating e mapping between identity and IP address of user. 

Step». Addrees Happing R»spon«e 

After configuring the proxy, the RNC informs me E-SGSN , 

Stop30. Activate POP Context Accept 

The E-SGSN inserts the PDP Address received from me GGSN to Its context 
The SGSN setecte Ftedio Priority and Packet Row Id based on QoS Negotiated, 
and returns an Activate POP Context Accept message with relevant parameters 
to the UE. The E-SGSN is now able to route PDP packet date unite between the 
3G-GGSN and the UE. 
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Step 31. StPlrrvlte Message 

L^fS^'^T Js us^.The UHs^nds a SfP INVITE message that contains 
me SIP URL of the caKoe to the CSCF. 

Step 52. CSCF -> 3G-GGSN Address Mapping Request 

When the CSCF receives a SIP INVITE message. It Inmates procedure* for 
locating the caSee and obtaining Its IP address. If the invitation is successful, the 
CSCF receive* a 200 OK message, which contains the IP address of the oaSee 
or entity via which the can can be set up e.g. a gateway. The CSCF then needs 
to send an Address Mapping Request message to the 3G-GGSN. 

Step 33. 3G-GGSN -> E-SGSN Address Mapping Request 

The 3G-GGSN sends a now GTP-C message - Address Mopping Request to the 
6-SGSN, giving the SIP URL and the IP address of the caBee. 

Step 34. E-S03N -> R*IC Address Mspptng Request 

The 6-SGSN then inWatoa the new RAMAP message - Address Mapping 
Request — with fr» SIP URL and IP address of the caJlee as parameters and 
sends the message to the RNC. This causes the RNC to add another entry in the 
proxy server. 

Step 35. RNC -> E-SG3N Address Mapping Response 

An Address Mapping Response Is required as a response to the Address 
Mapping Request to sidteate whether the eventual procedure of configuring the 
proxy at me RNC was successful or not. 

Step 36. E^GSN -> 3GM3G8N Addrw Mapping Response 

The E-SGSN relays the response from the RNC using a new GTP-C Address 
Mapping Response message. 



Step 37. 3G-GGSN -> CSCF Address Mapping Response 
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The 3G-GGSN provide* me necessary confirmation to toe CSCF regarding the 
proxy configured at the RNC. 



StepM. 8tP 200 OK ttmigs 

5 The CSCF sands a SIP 200 OK meaaaga to the UE, that contains the IP addreea 
of the calee thereby confirming to the UE the readlneis of the ceBee to receive a 
cat. 



8tap. Modification procedures 
10 At this stage, procedures for modification of PDP context QoS negotiation can bo 
activated, ff reoufrod. This step la optional. 

Mo. 40. im Call by Hybrid Mode 

Note that this is not a call flow atop. Fotfovrtnc set-up of the call, the U£ 
15 communicates in drcwt-mode to the RNC. The RNC converts the received 
speech samples to IP packets by adding an IP header, setting 'source' to the IP 
address of the UE and destination' to the IP address of the caltee. tt then sends 
the packets to toe called party. 



20 
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1. A method for transmitting speech in a tetecommunlcatioos network which 
5 Indues a network controller and at least one user terminal having a user 

iermtoal address, the method Including the steps of; 

at the user terminal, 

setting up a communications link with the network controller, sending speech 
10 samptes to the network controller, and at the network controller, 

acquiring an Internet Protocol Address for the user termfrial, 
performing a mapping between the user terminal address and the Internet 
Protocol address, converting the speech samples received from the user 
terminal to packettsed speech, and transmitting the packetised speech to 
IS a remote part of the network. 

2. A method as claimed in claim 1 in which the step of setting up a 
communications link Includes the steps of performing a packet switched 
attach procedure by providing to the network controller the user terminal 

20 address end the type of attach mode required. 

s - A method as claimed In daim 2 including the further steps of establishing 
a mohlttty management context at the uter terminal and the network controller 
and In fta user terminal, activating a new hybrid packet data protocol context 
25 type. 



4- A method as claimed in any of cteims 1 to 3 in which the step of acquiring 
an internet Protocol Address includes the step of receiving an Activate 
30 Packet Data Protocol Context Request from the user terminal. 



5. A method as claimed in claim 4 in which the packet data protocol context 
includes mapping and routing information. 
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* A method as dakned in claim 4 or 5 irwfudtng the further step of, In the 
network oontroOer. Initiating a radio bearer set-up procedure. 

5 7. A method a* claimed in claim 6 tn which the radio bearer set-up 

procedure Is performed over a dedicated shared channei. 

8. A method as cfaimad m any preceding daim indudlng the further atep in the 
network controHer, of acquiring an Internet Protocol address for a caitee. 

10 

0. A method ae claimed In daim 8 In which the step of converting Includes 
adding to the pacfes&ted speech, an Internet Protocol header, Internet 
protocol address of the user teminal and Internet protocol address of the 
caBee. 

is 

10. An apparatus for enabtfng trenemteston of speech k\n 
tetecommtinlcatiorxB network, the apparatus including; 

means for receiving speech samples from a user terminal having a user 
terming address, means for acquiring an Internet Protocol Address for the 
20 user terminal, a voice proxy means for mapping the user terminal address 
with an Internet protocol address, means for converting the received speech 
Into packetised speech, and means for hantrnftting the packetised speech 
to a remote part of the network. 

25 11. An apparatus as ctarfmad in dalm 10 Indudlng means for seating a radio 
bearer set-up procedure. 

12L An apparatus as claimed In claim 10 or datm 1 1 and further Including 
means for acquiring an Internet protocol address for a caBee. 
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13. An apparatus as claimed in claim 12 In which the means for converting 
includes means for adding to the pecfceiised speech, an Internet protocol header, 



(27) 



JP 2004-511131 A 2004.4.8 



rCT/EPtt/1fI*4 

14 



Internet protocol address of the user terminal and Internet Protocol address of 



14. A user terminal having a user terminal address and adapted to transmit 
5 speech sampte* to a rwtwork ccntrotter In a tetecommunlcattona network, the 
user terminal including maam for pertormlno a packet switched attach procedure 
w8h the network controller by proving to the network controtter the user terminal 
address and the type of attach mode required. 

10 10. A user terminal aa cteJmed In 14 and further Including; means for 
eetabHshmg a mobltty management context and activating and transmitting a 
packet data protocol context. 



ie. A method for transmitting apeech eamptos In b tek*»mmunicatfoos 
15 network subslanttelfy as hereinbefore described with reference to the oVawtocs 

17. An apparatus for enafafing transmisaton of speech aub*tantia»y as 
hereinbefore described wtth reference to the drawings. 
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IB, A user terminal substerttta&y as hereinbefore described with reference to the 
drawings. 
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[f*#i* 1 1 

t » 

[f»^3] 

*c*b • *4-7&t£mik1rZ>xTy7>b 

&m^&m$:m 2 mm<D^m 0 - 

7 ] 

fBf£0>;frj5fc o 
[f*#3S8] 

SMEWS' h!7— ^«fW»|cS3V»-c, %fen?#oytfe-r^^— h.^M/v. 7F>^ 
[fijfcJg 1 0 ] 

huIE^-— J V s t&M<Dfc£>'( *y b • zfu h n/w - t K trai#i-5#k t N 
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m&o&mz tut** biktstitz*7*iz&mirz>^m£^ 

tm<D'<iry wkztitz**&mn**y hv-ftommm&Kmm-irz^&b&mz-zm 

m&jxi i] 

OX(i 1 lf2*t<D^g 0 

**mm^>rv viti$tiit**\z.ttto^z^m&^t*nj&fLi 2nm<omwL 

[fl*«14] 

Mnmzmm^z&om&istiit^-vmmz.&^x, 
1 5 j 

16] 

im&m is] 

[0 0 0 1] 

C»WoJRi-Sttllf^lf] 

o 

[00 0 2] 

h-caMKsnSo (circuit-switch) 

[0 0 0 3] 

i r c u i t) ii % 3.— -vpt^-y bv—y- b<Dmx~m&£ti, *tm. w<Dwm.mffl t pm 

[0 0 04] 
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\z s n.— rmUtt* •? Tit— m^teZ^XT*— ifj&^JRJUU &v>-e, 

lfcH\ 2 0©^ IP*,, a^^aVjfefoS! (connection oriente 
d) RTfft=**?fa >MfaW. (non-connection oriented) # 

^{4, t-—^ Sr^.— y-ic-^^stfK-^o^-^ ^ie l^mi#(cm-<3 r t 

[0 0 0 5] 

0^3^^ (circuit switching) {4, /h£ V^fE^KDilMSr-^x.S^, L 
[0 0 0 6] 

» ^^-f^ (w*U4J:fcIP (4>^—^ryh'-7°tih=t/u) Sr^LfcW* (V o 

i p) p««Kiflri:t>i^wm*, ) (^> 3 y) 

o 

[0 0 0 7] 

^yh-f^ttJft, iUfflafll^^A (UMTS) <t LT^O Pj^xTV^'S^ 3 IMrftCDv' 

x t- a co it n> <Dmm/&mmm xm^. £ tioo & § 0 

UMTSI^t^ii, mm*yh7 — *Mim (RNC) (4, #^S±fi^^ffm (7 
-PBtBTOh^o ) ililU ^ftfc#£^£*&^i£gfirfllJi, U4U43- 

-rmn (ue) i^wrns^o^.— r^tiifti-^o ^-if£§©{4, &mntsm, 9 

NC{4, ^n«-^/Viiff v-Xx^ (GSM) XtmJB^*-;/ HMiljlS'.x^ (GPRS) 
UMTSM^T^T- ^y^-7x^^LT I P >r ^-C|K»#>»Sr^5 Of4 
[0 0 0 8] 

*3§BJf4> UMTS^y h!7-^(^V>Wx • t-^- • b (VoP) <7>ga{f 

^fTl^^^T- • ^^"7x-7 Mid^y-KB/RNC^TOOf) CD 

[0 0 0 9] 

< 1 1 1 o©a-f ^tfiflr^ y n v—7 ^^^x^^^m-r^^mxh^x 
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[0 0 10] 

*^^C0^2(7)^®{C^oT, Jiff h <7 — ^^ioV^T^CD^iJI^nT^^i-S^gX' 

[0011] 
[0012] 

-^Jfe^li(^*3V^Tf4, #SB9m*rLV^# (attach) y K • 

CD^pt^T (speech bearer path) j&SHJjKrt— K ( c i r c u 

it mode) ft©;- KBXRNCtcPJ^L, tLtUMTS/^^JIM (p 
acket switch attach) T^^y h • K(-*5V ^XZrtlfrb M?J 

[0013] 
[0 0 14] 

*$&0§fi*;fc, K#0/^j/ h^K^-f ^tK(lia^mK^-r^<DM*-o*^<DMl^^ 
*ffcfc:#ife-C/fll>T, UMT SOfe*«Si'fl:$tLfc#7»r^HSSftl&«r-^*.5 r. <b 3 0 
^tUi^fc, #^^*J-LTftii<t: $ti,fc^T f — XSr#x:-5^, L^L 

o 

[0015] 

>'^= f — y (circuit switched transcoder) RTfU— hal 
V h ( r a t e adaptation unit) (TRAU) #\ b 
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[0016] 
[0 0 17] 

bum^t, ^--if^g (ue) fiw^^^vNTti^iftmigai-efes^, r?>^- 

1f§S« (UE) f±, io^©;-KB 3©lotUMTS^^-7i^Uu 2% 
[0018] 

# / — K B 3liRNC 4{cy ^£*LT^5 0 RNC 4ia*. *J*Zfv**/ 

(VPS) 5WMGPRSf^h.y-Hlig|5 (E-SGSN) 6^ 
V >9 £ttTV^ 0 RNC 4iE-SGSN 6 tit, I u/^y h$SH'^-7x 
~^ 1 u-P S^^LTiiffi-5o VP SRZfRNClZt^ ^*L^*tUMT S • • I 
P^7 • ^y^V^ttMBSB (UMTS to IP bearer mapping 
functional i t y ) U I BMa 7,&tttJ I BMb 8 &Wt t>tlX\t^Z 0 C 
tL^(7>2ocD^v ? ^-^7^.t>*8{i, &MfcJ£CX, &1&&RXfW[VHt<DmJ5<?>1tib I P 
7K>X^7K>^ •v S /t>^Htft5 0 E-SGSN 6{i, ^ — * 5, f> . 
7"DFn/k.n7^yh!7-^Ip.CN 9 ]} £frlXl^Z) 0 IP-CN 9 « 
, fW^^^-4y h • t-W • 7p/^yvC - ISP 10, msmX (UM 
TS) ^-h!>x>fGPRStJK-h * / — K3G-GGSN 11, h -7^ 

CGW 12, M^^tyv^-^b^SGW 13|I^t5I^5!)>7^t 
-^5 0 3G-GGSN 1 1 li/^y h • t-? • PDN 1 4\Z.W$t£tl 

, $%/<tr y b • — 9 • *y h !7 — ^ p D N 1 4 fi^^JCS^ ^ t°^ — ^fefc 1 5 CDjl 

-if{c^-t^-r^ c sgw nit mM<Dmm3mz/^TA,cs i6M^-7 
mm^(D\B\n.$iWs^y-j±c s i6(«v^, H3t©*isa&£fls# 1 7&u« 

f 1 8 [Ittt^ilf h !7~7 (p u b 1 i c land mobi 

le network) PLMN 1 9M/-KB 2 0 L-TU"*- fcfX £r$lHfti~'5 

o ^lH#J«iaiffigP 2 1I13G-GGSN 1 1 (cy £tlZ 0 
[0019] 

ll©7^7^ftlt UE ltf, IH3fe<DCS*y hl7-^ 1 B^LTS^Ilii 
»J<^^;SS^(C*J-LT, Sfc-f r-XlififctfV-*^ y h • 7=—^ . ^ h»7 — y l 4 

Sr^UTW^iS^— y-*VU • 3>tV-;?[^Lt, h-Z^pfC (toll qua 1 
i t y) ©UMTSSfS^T-j/ h3S& (#V* • • X^-y h) #J*P¥£rfT5 

[0 0 2 0] 

E-SGSN 6 -y— If^^GPRStjK- h • (S 

GSN ) ^70. 4 0 87"n^ I Pv/Wf ^7 • ^-7,©lfii7°o ha/VS 

nmfnmKisy-ty^jfitmft-tzmwxibZo o. 4 0 87-nw ^y^i 

ftflSW-^^g VWa^^PS^MO. 4 0 8 7>^yyt*fc5riHfit| 

UE URNC 4i0|1O||i-i#(circuit-attach 

mfcfv (SIP) ^fflVNT, WgOty>g^|:fWJty HTyW. 

:iltt^^^^UE UE-SGSN 6±iC-tj/^ 3 >i^yn hn/. 
T—3cy-??-v%m.^&te^tlZ£V)mm.tStlZ> 0 0. 4 0 8 Zfu*ris {'<>r y h&W}%k 
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fS-t r > 3 yfi) ^nha/wa, E-SGSN 6 rtCfflftiittitV^ S G S N 
tttti&fflS (SGSN functionality) OrtSHt^TJilS, RNC 4 (4, 
UMTSOIP^77«v^- (UIBM) £ ttftfft • If— y< (V 

ps) 5^<DMj?famm a » &m-rz> 0 

[00 2 1] 

UE 111, ~^IP7K^^ 3G-GGSN 1 1 t Mig bfc V C - I S P 1 
0^fel#t5„ UlBMiiaii, UE 1«^K ( :^^ TRNC 4*T**J* 
SrSIt), tLWy h • t-KlcfcV^RNC 4^&iW^#7*SraS*o E-SGS 

•FtelRHt&tl/rv ^*L(4, JtSfc:, MOPDN 1 >*-*y McjK 

-h*^ (SGW) 131^6^ ^Lt/^yhf^Sli^llI^-h^x^ (CG 
W) 1 2K3S£>*X5„ E-SGSN 6(4, I Pv;Pf ^fV 7 • ^X©WJi^f^ 

[0 0 2 2] 

SGW 13(4, is?-)-}) >Jf • -^tAS S 7^<— *GD[E]|ft3£iM^ S> h !7 — ^ t^y 

o CGW 1 2(4 f^Sr^y h^-^^^Si^S' h!7-^^L 

GSMWPCM (^^n^rmm) ^<Dmm (l6H64kb/s) RXf^cDM, & 
* (^h) l£ v Ifftih (silence suppression) ^ 

GW 1 2^tr>3ylM^f;^Wf^7 • ^hi)x^||y n hn/v (M 
GCP) £i§LTM»£*L-5 0 
[0 0 2 3] 

0 2(4, y^y'V y K • v-^y ^ • -=e- K^*5lt«<W#^'U'->'^B8filbfc^ , n M 

(CCH) ^r^Lr^b^-5 0 Elfc^T, it ^MRXfT K^WS (SPA 
M) atl^(4, £^7 K>X • v^k>mi5fcfc|[^ Wti LWy h • K 
^^^^Lti< 0 -ttlfi, ^r^X^ft:Ti4rP h^/i.-e/ £ < ^ UEn rnc^E-S 
GSNCfcVTlttoyy^r^^ (primitive) 7?fc3 0 ffl^fc 

tl51©7nhn;H4 ^yh^ittfl (PMN) , ty^ 3 yfl (SM) &t>'I 
Pv/vf^f^WE W%.tt±visa>VM&'7v h^/u (SIP) -e&>5 
[0 0 2 4] 

B3(l, ^fipj/^ty^Kuser IP signallign rel 

ay) (DtcfrtD^.— FfcmzfU— V(CM#Lfc^n hn/^r^ jx~»f . ^ 

T 0?~-y^—x$fm?-r*/u (DCH) ^i^TiPK^^UW^ 

fci££*t5 0 ^r>^y^(4, -T^^-^y h$)JW^ yir-v 5 • h=r/i. (ICMP 

V^§-g\ ^tlf)E-SGSN//^^/GGSN(^LTh7^^7^yh (Sillft) 
[0 0 2 5] 

1214(4, UE tHJfgy— h r>3i^ CGWt©^Wx • . x^-jry h (V o P) 

£^-f 0 UE(4, GSMf^Sr, f ^^ — 7^— XDCH^r^LTIUII K^-f ^ 

(circuit domain) (UMTS y y-^ 9 9/0 0) tfilL, -e©GS 

M^(4, RNctfc^t i p^y h<kisin1tGSM : &mz9m£tv& 0 itt(4 ^ 
y h • K*>r ^ (umts y y-X2 0 0 0) ^LTCGWi^l^^ rcgwi:*s 
V^T, ^*U4, jE& 1©PLMN (IIXIJII) (CX(4Hl^^7^T^h (c i r c 
u i t client) lZh7>X=t-y&Tfi\s— hMfc^-y h (Transcode 
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r and Rate Adaption Unit) (TRAU) ^Lti^llSr 
t ^hy^n-^^-fi^yh (TRAU) ttIPf^6 4k 

b/sPCM«if5 0 VoP^77 - h77^y^(t E-SGSNM*GGSNi 

10 0 2 6] 

T-f ^^7-^-7-^^t>^#^- KO^-Y^^E-SGSNtC-^xi-S^tiCj: 0 UMT SCO 
^^^h^I^llfcl^^lTtSo Cltlfi, UE^/N^vy h^iM^S (PMM) 

UEit PMM(^^$tLfc^ (PMM£g*TO§) ic#3 0 ^ift^g^^^^x 
[0 0 2 7] 

^T5/7°2 3 T:7°y i^a > • : 

UEfi, CSCFi:©77-y^ 3 >. l^/l^ (application lev 
el registration) S^oT, C S C F 1^<DWJ£%%1 
10 0 2 8] 

UEIJ, PDPnyf^FOftiM* (Activate PDP Con 
text Request) &E - S G S PD P 7°^|i< ^$^7 

» (QoS) hm^&H&o PDP7F>7(J, UE/jS I PT Kl^<DfiJ9 MSTSrSlJftl, 
o o 5 » -a- £ (D £ * T? «5 # 5 0 
[0 0 2 9] 

^7y7 , 2 5 it^77 • t-7 h75/7°: 

E-SGSNtt, ii^77 • F7y7"S^ yt-^RNCI;l5 0 &^-C R 
NC{±, iI-<77-t^7^fi^ UE^it5fffl*fflft^/W (Dedi 
cated Shared Channel) (DSCH) £r?> LTHfl^r LT, mff^<D 

->^tyymitAixT, PDPnm^h («v,t'^) sr^-r^o rnc 

fi*tlu-<77^ts'h7-7 7°t§ 0 
[0 0 3 0] 

^7-7^2 6 PDP3yf^7 h±f$(Dm$i : 

E-SGSNtt, PDPnyf^ h4Mt^3G-GGSN^ PDPnyf^ 
hcr)Sib^*^^#Cnfcx^^-^#^-c^ So 3G-GGSNIt D 

HC P h#f/&:/n h =i/i^^^v^TUEC0fc*6 I PT Kl-X£]fr#i-.5 

[0 0 3 1] 

^7^72 7 PDPnyf^h^OJSf 

&Vn-C\ 3G-GGSN(t PDPnmx h^CDJ^#^ y±-i?Zmm<Ds<7 J - 
^#n*SGSNl:If 0 
[0 0 3 2] 

^7y7'2 8 7 Kl/7.T5/t>^t: 

3G-GGSN^f,PDPnVT^7,h^JSf^(tl!5i, E-SGSNJi, ffL 
— ^SrW^L, RNCC^Lt, UE(D7^TVr^T^^ittifcI P7 
f^ 1 '" 7 ^ t 0 ^^i~5 0 -CD^fLV^ y-fe-i^ /^7^-^iLt, ^COT-f^V 
7--Y7-^^:t>^co I PT K^£Ifc-5 0 C<7)^ . -7 4~;VY 

7J*E. 16 4ft, m(fIMSCT^5rh IttK^^y^, f^tfSIP URL 
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[0 0 3 3] 

y*zi^i/(DMf$mz s RNCIl, E-SGSN|:^^„ 
[0 0 3 4] 

E-SGSN(4, GGSN^^§:jH$4xfcPDPT Kl/^^Onyr^X H-JfA-f-S 
. SGSNIt M^HJHI^t>V^ 5/ h • I li^fe^fcQoS (Q o 

S^Negotiated) (Cg-3lNTjliR U -t LTRIiiCD^^ ^ — CO P D P =i 

^-r^X h£§»HfccD^ftA*L^ y-fe-v^^UE^M-fo E-SGSNIt PDP 
,</r. y . y^-^r . h^3G-GGSNiUEi©fflt/v- r i 

•So 

[0 0 3 5] 

^TS//3 1 SIP INVITE^7t-A' 

rcoWcjo^Tfi, S I PtfSJBl^axSc UEft W#cos I P URL^tfS I P 
INVITE W ^yt-^ (SIP INVITE message)^CSC 

[0 0 3 6] 

^TyZf3 2 CSCF->3G-GGSN7 K • 7->tV^ : 
CSCF^SIP I NV I TEt< ^ir-v^^f^^ C S C F fi, W#cDfig 
$rSL^r LT^rco I PT Kux^m#t-^^)i|I^M^-fS 0 ffl#^irjl& < < Ws^ C 
SCF!i2 0 0OK^;/t-v : ^fft5 o ^2 0 OOK^ -yir-^t W#X 

tt^^T-^T-^rco i PTK^m, m&^xte^i/T ^ 7^4 <d i pt k^^l 

• t°^^^ ^t-^^rSG-GGSNI^M®^^ 
[0 0 3 7] 

3 3G-GGSN^E-SGSN7 • v^tV^ : 

3G-GGSNii, ffLV^GTP-C^ yt— *J-T Kl^X • vykV^ft^E-SG 
SNCl^ tlff©S I P URLMlP7K^^i^ 0 
[0 0 3 8] 

X*r-yZf3 4 E-SGSN-»RNC7 Kl^ • -ryfcJV^Rjfc : 

E-SGSNIt IfL^RANAP^ yte—i? (7KW-vyfy^) £ 
, ^7^-^tL-CWf©SIP URLWIP7F>X^1^TTOL, ^Ltf 

[0 0 3 9] 

^TyZfZ 5 RNC-+E-SGSN7 • y t'^Jffcg: : 

o 

[0 0 4 0] 

^Ty^3 6 E-SGSN-^3G-GGSN7 K • -7ytV^ : 
E-SGSN(i N |fL^GTP-C7K>^ • y \£l/y*fc^^ yir-^^fflV^TRNC 

[00 4 1] 

^^_x^3 7 3G-GGSN^CSCF7 K • 5/ fc° : 
3G-GGSN(i, RNC(C:fc^T«j5g$;ftfc^n3r>> . 1^^icoV^<Z><&^&5iig£ 

cscfi;M5 0 

[0 0 4 2] 
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^T-yZf3 8 S I P2 00OK^yt^^: 

CSCF« V tW#© I PT Kl".X«r£trS IP 2 0 OOK^ yt-^UEI^r 

[0 0 4 3] 

^^5/^3 9 : 
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